Precursors of the purine backbone augment the inhibitory action of hypoxanthine and dibutyryl cAMP on mouse oocyte maturation.
In this study we have tested the hypothesis that precursors of the purine base backbone--glutamine, glycine, aspartic acid, and formate--promote meiotic arrest when included in medium containing established meiotic inhibitors and that this occurs in glucose-dependent fashion. An initial experiment established that in medium supplemented with 4 mM hypoxanthine and containing no purine precursors, very little meiotic arrest was maintained in cumulus cell-enclosed oocytes after 17-18 hr (90% germinal vesicle breakdown; GVB). Increasing concentrations of glucose reduced the maturation percentage such that only 57% had matured at 0.55 mM. The addition of 2 mM glutamine (Gln) alone reduced the maturation percentage in the absence of glucose (70% GVB), and the further addition of glucose revealed an additive inhibitory effect between these two supplements. Dose response experiments with Gln, glycine (Gly), aspartic acid and formate showed that in medium supplemented with hypoxanthine, very little inhibitory action was observed in the absence of glucose but that upon addition of this hexose, a dramatic decrease in maturation percentage was observed in the Gln and Gly groups. Results of experiments using combinations of precursors showed that when Gln and Gly were added together, greater augmentation of meiotic arrest maintained by either hypoxanthine or dibutyryl cAMP was achieved in the presence of glucose than with either amino acid alone. The addition of purine precursors significantly increased the extent of purine nucleotide production by oocyte-cumulus cell complexes, and this was accentuated by glucose. It is concluded that the presence of purine precursors can augment the meiosis-arresting action of established meiotic inhibitors in glucose-dependent fashion, and that this is due, at least in part, to their incorporation into purine nucleotides via the de novo synthetic pathway.